Since the discovery of luteinizing hormone-releasing factor (LH-RF), which causes the release of luteinizing hormone (LH) from the anterior pituitary, in the hypothalamus of vertebrates (McCann et al., 1960) , a rapid release of LH-RF has been expected to occur simultaneously or prior to the preovulatory discharge of LH. Some laboratories (Chowers and McCann, 1965; Ramirez and Sawyer, 1965) reported the changes in LH-RF content of the hypothalamus during the rat estrous cycle employing the bioassay for LH-RF. Recently, Meyer et al.(1974) and Crighton et al. (1974) developed the radioimmunoassay for LH-RF to measure directly serum LH-RF and observed a fluctuation of immunoreactive LH-RF in the peripheral blood during the rat estrous cycle. However, the hypothalamic content of immunoreactive LH-RF has not been measured in relation to the preovulatory release of LH-RF in the afternoon of proestrus in the rat.
In this report we describe the establishment of LH-RF radioimmunoassay and the measurement of the rat hypothalamic LH-RF to elucidate the correlation between the hypothalamic LH-RF and serum LH during the rat estrous cycle particularly on the day of proestrus.
Materials and Methods

Chemicals
Synthetic LH-RF*, synthetic TRF (pyroGlu-HisPro-NH2), two peptide fragments of LH-RF, a tetrapeptide (pyroGlu-His-Try-Ser-N2H3) and a hexapeptide (Tyr-Gly-Leu-Arg-Pro-Gly-NH2)
were kindly supplied by Drs Radioimmunoassay of LH-RF Radioimmunoassay for LH-RF was carrid out by the double antibody technique as shown in Table 1 .
Biological assay of LH-RF
Biological activities of synthetic LH-RF and hypothalamic extract were measured in in vivo or in vitro assay system according to the procedures by Ramirez and McCann (1963) and Wakabayashi et al.(1973) , respectively, followed by radioimmunoassay for LH and FSH.
Preparation of assay samples
Female Wistar rats of 8 weeks of age were purchased from lmai Animal Farm, Saitama, Japan. Animals were kept under a lighting condition of 5:00-19: 00 o'clock for at least a month before the experiment. Only rats that exhibited at least 2 Radioimmunoassay for LH Rat LH was measured with a radioimmunoassay kit (NIAMDD-rat LH-I-1, Anti-rat LH serum S-1, rat LH-RP-1) kindly supplied by Rat Pituitary Program, National Institute of Arthritis, Metabolism and Digestive Diseases, N.I.H., Bethesda, Md., according to the method by Monroe et al.(1968) .
Serum LH was measured with 0.2 ml samples, while the pituitary extracts were routinely assayed at 500 fold dilution. The assay results were expressed in terms of NIH-LH-S 1.
Results
Biological activity of LII-RF-BSA conjugate LH-RF-BSA conjugates stimulated LH release when administered to ovariectomizedestrogen-progesterone-treated rats, though their stimulatory effects were far less than corresponding amount of intact LH-RF which was calculated by the coupling ratio (Fig.1) .
These results indicate that LH-RF coupled to BSA mostly at tyrosine residue, still maintains some biological activity.
Iodination of LH-RF
Ion-exchanger chromatography of the iodinated LH-RF on CM-sephadex C-25 was shown in Fig.2 .
Fraction No.5 which corresponds to the first peak of radioactivity eluted by 0.05 M phosphate buffer contained free iodide and iodinated LH-RF which were recognized as two spots in electrophoresis on cellulose acetate membrane. On the other hand, fraction No.16 which corresponds to the second peak eluted by 0.5 M NaCl showed iodinated LH-RF in electrophoresis.
The fraction which was eluted by 0.5 M NaCl was used routinely The effects of LH-RF-BSA conjugate and intact LH-RF on serum LH in ovariectomizedestrogen-progesterone-treated rats. 
Discussion
Since the synthetic LH-RF preparation became available (Matsuo et al., 1971 ; Monahan et al., 1971) , some laboratories have produced anti-LH-RF serum and developed the radioimmunoassay for LH-RF with the various sensitivity. Most investigators have used LH-RF-protein conjugates as antigen in the antiserum preparation. For the preparation of LH-RF-protein conjugates, Nett et al.(1973) used bis-diazotized benzidine which couples with histidine or tyrosine residue of LH-RF, while Barker et al.(1973) used carbodiimide which reacts with arginine residue. Kock et al.(1973) also used bis-diazotized benzidine; they took two steps process in coupling reaction via formation of azo-histidyl derivative and to a minor extent of azo-tyrosyl derivative of LH-RF and succeeded in producing an antiserum of high titre. As shown in results, we could also produce the anti-LH-RF serum with the LH-RF-BSA conjugate by bis-diazotized benzidine in one step reaction like Nett's method. The titre of our antiserum was lower than that of Kock's antiserum in the beginning. However, recently, we could produce antiserum of high titre which could be diluted to 1: 20,000. Beside the LH-RF-BSA conjugate, we immunized with charcoal-absorbed LH-RF and with the mixture of LH-RF and polyvinylpyrolidone as was reported by Arimura et al.(1973) . With these antigens, the anti-LH-RF sera could be also produced though their titers were low.
Our antiserum crossreacted neither with hypothalamic hormones such as TRF, vasopressin, oxytocin nor hypophysial hormones. The mean recovery rate of LH-RF which was extrated by 0.1 N HCl from the mixture of LH-RF and rat hypothalami was 104%. Because of the difference in the form of existence between native LH-RF and exogenously added LH-RF, this recovery rate does. not necessarily indicate the efficiency of extraction. However, only negligible amount of LH-RF was found in the residue after the HCl extraction even if the extraction was further repeated. The crossreactivity of the antiserum and the efficiency of extraction made it possible to measure LH-RF contents in hypothalami by radioimmunoassay.
Our results
showed that the hypothalamic Martin et al., 1974; Wakabayashi et al., 1974; Gordon and Reichlin, 1974 and Cooper et al., 1974) suggested additional factors other than LH-RF concerning the hypothalamus-pituitary axis. Some laboratories (Martin et al., 1974 and Thompson et al., 1973) have explained the secretory sensitization of pituitary to LH-RF by estrogen and/or progesterone. These steroids may act at the site of the hypothalamus and the pituitary, and modify the LH-RF secretion and also the pituitary responsiveness to LH-RF. Using bioassay of hypothalamic LH-RF during the rat estrous cycle, Chowers and McCann (1965) , Ramirez and Sawyer (1965) and Kalra et al.(1973) reported that the rise of hypothalamic LH-RF content followed by the fall at the proestrus preceded the elevation of serum LH. The small difference in the time of elevation and decline of hypothalamic LH-RF content between their and our results may be due to differences in strain and colony of rats used, lighting schedules and seasonal variation and/or unknown factors. We had observed that there is considerable variability in the time of the preoculatory discharge of LH among different batches of rats in the same strain as well as among rats of the same group (unpublished data).
